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(57) Abstract: Solid sweetener compositions (including those in the form of solid foods) with a high degree of sweetness 
having sweetness characteristics ensuring uniform dispersion in the whole which contain one or more aspartyl dipeptide 
ester derivatives which are sweetener components having a high degree of sweetness (for example, N-[N-[3-(3-hy- 
droxy-4-methoxyphenyl)propyl]-L-( Of -aspartyl]-L-phenylalanine 1-methyl ester) together with fillers (including thickeners, 
carriers, etc.), in particular, at least one compound selected from among saccharides, sugar alcohols, oligosaccharides and 
polysaccharides and are produced by a process involving the step of mixing the above derivative(s) in the form of a solution. 
Solutions or suspensions capable of showing a high degree of sweetness over a long period of time which are obtained by uniformly 
dissolving or suspending at least one of the above-described aspartyl dipeptide ester derivatives having a high degree of sweetness 
in an edible medium, preferably together with at least one compound selected from among saccharides, sugar alcohols and 
oligosaccharides 2is a stabilizer. These solutions, etc. are useful as sweeteners in, for example, imparting sweetness to drinks and 
foods which have sweetness or are to be sweetened. Thus, liquid sweetener compositions showing a high degree of sweetness over 
a long period of time, which are excellent in solubility and workability without undergoing scattering, can be obtained. 
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0. 206 




666. 67 


99. 469 


mm 


1. 97 


0. 294 


n pT 


670. 23 


100 



f^m(D-&^^&itU. mmi^l : 77>/i;i^7^— A : x'JXU h— ;W=4 : 0. 5 : 0 
A®PSE0. 5%0t-e36Of^<i:bT. h— ;V«PSE0. 5%BtcD0. 75^ 

t#en/!:fSI40. 94g^2 OMf;f^^b^>^'A{C-tt>yU >^XT, 140ml ® 13 — 

)vm(D^MmitM<. PSE5 %*B^o)-H-$-e^-pfc (n = 2 0) . ra^co^^ 

= 2 0) c 
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—yj. C^)V:2—7.. '^^mMWmSii^^ 100:0:10~100:1:20 

(Da»i;b-e. h-7^. mmmwmsM^^o : l O : o 

:10~10:90:1:2 0 CDS*J;t-C^#LT?'cS:-S 7 >y >«:ftp°p^^3i 

m 1 ) mmw 2 iVi^^m 5 0 0 0 lt) ct^m 

(1 0 0 g) , mmi^2 (0. 0 4 g) j^u^tk (2 0 g) ^"^ibm 

(fd 2 ) 1 (-Um^m 2 2 6 0 0 a<^: UT) (D-^ffi 

^'jizi—x (5 0g) , 1 — 7s (5 0g) :&iX7j< (2 0g) ^^-a-u, 1 
1 svmxmMhL. 'A^^x9 ox:^X'i^mi^r:i^. mmwi (o. oossg) 
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BcaM (g/luUmJ; 




(J. UUlb 




A A 




27 


<-4^ -^-1 -J- J jtj 


00 




10 




0. 4 




0. 1 



LTttt, mWU^ (Refining) ifti^ (Couching) , MU (Tempering) , 5fe 

(^W!l7) r>*'A(Z)Mjt 



meKl : 



Sic ^ 


SB^* (%) 




0. 0003 




40 




3. 5 


4? u -f^ y 


3. 5 
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rep A. m ( o/\ 




17 




10 




6 




20 



mj55c3 : 





m^m (%) 




20 




54 




18 




10 


m m 


2 




1 
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(x^'j-) t r^v^^yhj 200om»g|Ji^ rpTj^^-yj (tk. supplies 

±tET#;fei«^i?^iK-H-*mfl^i!c4^'f'©lll«^*l Oi^^iiO. 047g/100m] (=1/ 
2141 ; i:ba 1 iiLX) T-^So 

:iO,#^^^^;>t(7^"H-*mi^K^^lmHail. 3*©v3^co-B-p^^#-r^»-T?> 0. Sml 
^zj — \i—tiy:/(Dmm^M'Ch^l4Qm\(Dn--}^—\zmT't^t. '>3^4 % 
ffi ^ (^"H" $ CO — h - e) n -5 o 

mmtlJ:0 1 X22600 

^yzy^^yhj ckD (70 + 2000) xo. 75 
^It 24152. 5 

t^e^T, lg> itai tr^i 1ml 11. 3=24152. 5/2141 (h/cC^o 

2 om 1 ^7.'>u >^''-\zmBMm^(D-Wf^nm.0^!^'^An. yi^mm^vu 
-rx:2ot:, :^^fi-§§ m) m^i^i^ji^^mm'm-m. n-^-No. 2, sorpm. 

o 

^©0. 5iiil^^jpb;fel40ml©a-b-^, 
v-a^S. 6g^^.j)nL;tl40ml3i-t:- (>^3*|4%) ^i:b^^>fB^ t tT'Efglftt 
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mmmi^(Dmmm^Qg mmi^^mmo. q23As) ^5oomi<D7jc (25°c) \zm.WL 
uf)^^miinL (2oorpm) . ^^izmm'T^^iso^mm^m^i^rzt^^. so^t 



fig ^ 




D-m* H^ (7o%7K^§^K) 


303 




45 




0. 62 




0. 03 




1. 35 




350 



^D-'j)i\dh-M:^Mmn^mi:mmm^ mmm) izhm-^xm^i^xm^^^tz 



30 



wo 01/25263 



PCT/JPOO/06629 



^tfi-rX. tlJ^^# : 20°C, n-^-No. 2, 30rpm, 1:^. Mmmm) "fiy^ 
iSEMJl^f* (^fe^W) 58. 3g^l00in]lf-;^-tc^fxL, 2 ©15)5^ Cfei 

^mi;) , lf-:i3-fctP^. j«i$^^ffltiTjt*$L;fe (20t:-e30:5» o ^<Df^. 

*^iH'j^L-^c (20t:) o mmw2(Dmz%i-^^mm^\tss.m%/mv\\ (25t:) t 



15* ^NO. 






mm » (g) 


58. 3g (%) 


1 




5000 


0. 160 


0. 27 


2 [\t^m) 


TVS' J^f-h 


200 


4 


6. 86 



iSj^0#FB'1tC:fetj-€)±^?^« (ml) STIEt^^fo 





OBtrsI 


2Amm 


4mm 


72B#rB^ 


3A^ 


1 


0 


0 


0 


0 


0 


2 (J;l:«i^«l) 


0 


9 


18 


25 
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w i^mmm ?>g\z%wmw i m. mg (4/22600) s^sp-rn«*j;<.i, 

0^m^. 5g^l40ml©n — t:-tc^Sp-r-&<i:> smmb %m^^(0^^f)^%hn^ 

N- [N- [3- (3 -t Ho=|^>'-4-^ h=|Pv:7i— ;W yPtVl/] -L 

-7x— ;^T^x>^5^;^xx5^;^4 8 5mg (1. 05U^:;i') {c4n-hc 

a-L-TX/i;i/5^;i--L-7xx;PT^X>p^5^;i/XX7^;i'3 8 5mg 

^'^t>^o mmmL vxntz. 

±IB iS - o - ^>>';i'- a - L - Tx/^jpg^;!^- L -y3L~)V7 ^x >^^;u 

X7.-7^;i/3 8 5mg (1. o^u^;i/) ^^h^\i\^uy^y (THF) 1 5m 

\\zmM\^. ^m^ox:\z^-Drzo z.n\z. s-^yi^)v^^zy-A-^h^y 

v>:f-Ay;i/xt: H 2 6 Smg (1. 0 5 U ^ ;W , MO. 0 6 0ml (1. 
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Oa U^;!/) RlSN aB (OAc) gHS 1 8mg (1. 5 5 'J ^JJD^. 

m5 om I =&mpi. @^^x5^;i/3 om 1 ~c2m&tiiLrzo ^ mm ^ m^u-M^7K-v 

m^mmrizm^LTzo mm.^^^mm^u-^h^'yy-(- (Preparative Thin 
Layer Chromatography : P T L C) N- [N- [3- (3-^>v 

±BeN- [N- [3- (3-^>zy)V^^-4-^h^>'>'yai:z)l) y'u^ 

— ;W - iS -o-^>v;i'-L- a-Tx/N°;i/5^;W -L-:7ai::i;i/r^^> 

1 -p<5^;i'XX5^;U5 2 3mg (0. 8 2 5 U ^r^l/) ^ 7 — ;i/ 3 0 m 1 <i:7K 
Im 1 (Z)^-&^^{C13J^^L 1 0 %;1^>^':7A^* (5 0%^7K) 2 0 0mg?: 

[N- [3- (3 -fc FD^->- 4 h^->:7xli;l/) ypfcVl/] -L-a- 

T7.A°;i/5^;i/] -L-7i— ;i/T^~> i -^^;i/xx5^;i/2 2 Smg (o. 

'HNMR (DMSO-do) <5 : 1. 5 0 - 1. 6 0 (m. 2 H) . 2. 
15-2. 40 (m, 6H), 2. 87-2. 97 (dd, IH), 3. 05- 
3. 13 (dd, IH), 3. 37-3. 43 (m, IH), 3. 62 (s, 3 
H), 3. 71 (s, 3H), 4. 50-4. 60 (m, IH), 6. 52 (d 
, IH) , 6. 60 is, IH) , 6. 79 (d, 1 H) , 7. 18-7. 30 
(m, 5H) , 8. 5 2 (d, 1 H) , 8. 8 0 (brs, 1 H) o 

E S I -MS 4 5 9. 2 (MH+) o 

mj&m2) mmi^2(D$im 

N- [N- [3- (4- ^h^->yx.^)l) 7°Ph°;l/] -L-a-yx/^^ji^ 
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4-y^h^zy>^yi-A7JV'T}^]^4 0 5mg (2. 5 5 U , T7./^;i/x 

-A7 3 5mg (2. 5 5 U 1 0 ( 5 0 %"^7K) 3 

5 Omg^^i^ y—JV 1 Sm ] i:7jc5m 1 (Dg-^^^l^JPA. ^n^TK^^MT 

. ^i^-r-^is^^^ufco M$«^iti^bTi^#. ^?g^gcjETiciiiiib7co m-mz 

(DilF^X5";i/TA6^7t^m4^^^ifeo^cm, Z.n\zmB.:L^ )V - ^ y - )V (5 : 

7K<D^-^^i^7i^^>S^.gSUTN- [N- [3- {4:-^h^'^y:LZL)V) y'u\d 
^ijX^4 3. 4 %T-@#:i:UT#;^Co 

N- [N- [3- (3 - 1: Hn=^'>- 4 h^~>:7rc-;W -3-^5^;i/:7* 

-L- a-y7«/\°;i^^;u] -l- > i -^.^^jpxx^^;!/ 

N- t -y-'h^v-:^;!/:}^— ;l/-^-0-A>v;i'-a-L-TX/i;i/5^;L'-L 
-:7xx;i/7^ — > ^5^;UX7.7^;l/7 0 3mg (1. 4 55U^:;l/) tC4N- 

Hc 1 /i^:t^^ymmi Om 1 ^wcim^mwhfco K]t-m.^m.^£ 
Ttc^ii^b, mmzb%m.m.yi^^-rh^)^i^7ii.m^^ Oral ^mpL. i^^x^^ju 

57mg (1. 455 u ^%mtimm^ t ut^^co 

;i/X7.5^;l/5 5 7mg (1. 4 55Ut;i/) ^y-V'7M\^uyy> (THF) 1 

smuc^^L. :i(Dmm.^ox:\zu^rz. z.n\z. 3- (.z-^yp)v-t^y 

-4 h^v:7xx;i.) - 3 -^5^;py5^;i^T;i/T-'t K4 3 2mg (1. 4 5 
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5U^;i/) ^ S^^O. 0 8 3m I (1. 4 5 5 U ^ RZSN&B (OAc) 3 
H4 6 2mg (2. ISSU^JL-) ?rjDA. orTlBtrsl. MlzMUX^ llkMW 

Lfco ^it^mzmammymi- h u ^Ajmm 5 o m i ^m^. mmj:.^ji 5 0 

mm^W^ h^^^y ^— (PTLC) THMU> N- [N- [3- (3-^>v 
a-T7.A)V=^)V'] -L-y 3^~JV7^~> 1 - ;A^JlJLXy^)l 8 3 2m 
±IEN- [N- [3- (3-^>v;i/:t4^'>-4-p^ h + i/7x^;U) -3- 

-iS -o-^>$^;i/-L-a-y;^/\°;i'5^;i/] -L-ya^-jUT 

> 1 -^^;i/XX7^;W8 3 2mg (1. 2 55'J^:;l/) y—JV2 5 

ml t7K2m\ (DM-^mmizmMlyl OXA^-y^M.mm (5 0%^7j<) 3 50 

L-TN- [N- [3- (3 - 1 Ho^i/-4-^ h=|Pi/:7x::i;i/) -3-^5^;p 
;i/4 0 0mg (0. 8 2S.^)'E)V) ^@#:<hLT#/Co 

'HNMR (DMSO-de) (5:1. 14 (s, 6H) . 1. 54-1. 6 
8 (m, 2H) , 2. 0 4-2. 2 2 (m, 3 H) , 2. 2 4-2. 3 4 (d d 
, IH) , 2. 8 4-2. 94 (dd, 1 H) , 3. 0 0 - 3. 0 8 (dd, 1 
H), 3. 31-3. 36 (m, IH), 3. 59 (s, 3H), 3. 71 (s 
, 3H) . 4. 4 6-4. 5 5 (m, 1 H) , 6. 6 0- 6. 6 5 (dd, IH 
), 6. 73 (s, IH), 6. 80 (d, IH), 7. 10-7. 28 (m, 
5H) , 8. 45 (d. IH) , 8. 75 (b r s , 1 H) „ 

E S I -MS 4 8 7. 3 (MH' ) 
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N- [N- [3- (3-^^)]/-4-ii\^a^zyyx.~Jl) - 3-^^)ly^^ 

a \^ (DiXt> KllZ 3 - (3-^^)V-4-^>i>)V:t^iyyjL-J\,) - 3 - 
;i/7^5";l/T;Pxt H^fflV^^^^«Miaf!j3 ilWJ^itcLTN- [N- [3- (3 

4-}^\^n^iyya^-JV) - 3 - ^'^Jly^'^JV] -L- a-TX^-sJl 
-L-:7x— ;U7^:::> 1 -^^;i/X7>'7^;U^^iK¥6 3. 2%lrSI# 

'HNMR (DMSO-dj) (5:1. 14 (s, 6H) , 1. 59-1. 6 
8 (m, 2H) , 2. 0 9 (s, 3H) . 2. 0 9-2. 18 (m, 3 H) , 2 
. 25 (dd, IH) , 2. 90 (dd, 1 H) , 3. 02 (dd, 1 H) , 3 
. 30-3. 36 (m. IH), 3. 59 (s, 3H), 4. 46-4. 54 ( 
m, IH) , 6. 68 (d, 1 H) , 6. 88 (dd, 1 H) , 6. 96 (s, 
IH), 6. 14-6. 73 (m, 5H), 8. 46 (d, IH), 9. 01 ( 
b r s , 1 H) o 

E S I -MS 4 7 1. 4 (MH+) 

N- [N- [3- (4 h4^v:7ji— ;i/) - 3 -;<5^JP7^5^;i/] - L - a - 

3- (3-^>i^JV:t=^->- 4-^h^iyy3^:^JV) - 3 - ^^JV^^JIT 
^\i\^(Dr^t)D\Z3- (4-^ H^~>7x-;P) -3-^^)U-:^^JV7JV7'\i}^ 

^m\^^^}^^\tmMM3 tmmzvxN- [n- [3- (4-^h^'>yx.:^)i 

) - 3-^9-JVy^^JU] -L- a-rXAJl^)V] -L-yjL-Jl7^-> 1 

'HNMR (DMSO-de) 6:1. 17 (s, 6H), 1. 62-1. 7 

36 



wo 01/25263 



PCT/JPOO/06629 



2 (m, 2H) . 2. 0 4- 2. 2 0 (m, 3 H) . 2. 2 4-2. 3 4 (d d 
, IH) , 2. 8 4-2. 9 4 (dd, 1 H) , 2. 9 5 -3. 0 7 (dd, 1 
H), 3. 30-3. 35 (m. IH), 3. 51 is, 3H), 3. 70 (s 
, 3H) , 4. 4 6-4. 54 (m, 1 H) , 6. 83 (d, 2H) , 7. 14 
-7. 28 (m, 7H) , 8. 43 (d, 1 H) o 
E S I -MS 4 7 1. 3 (MH+) 

N- [N- [3- (4 - t HD^5/:7a:-;i/) - 3 - ^^^Jly'^Jl] -L-a 

3- (3 -^>>?;i/:t^>'-4-^ h4^v:7ji-;v) - 3 

'T\i\^^m\^-^^)^^\-^mMmz ^nuizvx'i^- cn- [3- (4-tFn:^v 

' HNMR (DMS O-dg) (5:1. 15 (s, 6H), 1. 58-1. 7 
2 (m. 2H). 2. 04-2. 20 (m. 3H), 2. 24-2. 34 (dd 
, IH), 2. 85-2. 94 (dd, IH), 3. 00-3. 08 (dd, 1 
H). 3. 30-3. 36 (m. IH), 3. 59 (s. 3H). 4. 46-4 
. 55 (m, IH), 6. 67 (d, 2H), 7. 07 (d, 2H), 7. 10 
-7. 27 (m, 5H), 8. 44 (d, IH), 9. 15 (brs, lH)o 

ES I -MS 4 5 7. 3 (MH+) 

N- [N- [3- (2 -t HD4^i/-4-p< h4^v:7x— ;W) 7°Dk°;i/j -l 
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(lUTN- [N- [3- (2-t Hp^>'-4-^ h^^v^x::!;!/) 7°Ph°;i/] 
-L- a-YT./'^Jl^JV] -L-:7ai— ;i/T^:^> 1 - p< ^;l/XX7^;l/^|giK 

'HNMR (DMSO-de) 6:1. 52-1. 57 (m. 2H), 2. 

2 0-2. 31 (m, 2 H) . 2 . 26-2. 41 (m, 4 H) , 2 . 88-3 
. 11 (m, 2 H) , 3 . 4 1-3. 4 4 (m, 1 H) , 3 . 62 ( s , 3 H) 

. 3. 65 (s, 3H), 4. 53-4. 59 (m, IH), 6. 28-6. 3 
6 (m, 2H), 6. 88-6. 90 (d, IH), 7. 19-7. 29 (m, 
5H) , 8 . 5 5 (d, 1 H) o 
ESI-MS 4 5 9. 3 (MH") o 

N- [N- [3- (3 -p^^;p-4-b FO^$/:7x— 'fU\i)V'\ -L- 

bXN- [N- [3- (3 -p<5^;i/-4 - 1: y'u\z.M -L 

2. 2 %-rEI{*chUT#fcc 

'HNMR (DMSO-dg) 6 : 1. 5 0- 1. 5 8 (m. 2 H) , 2. 
08 (s, 3H), 2. 09-2. 30 (m, 2H), 2. 26-2. 38 (m 
, 4H) , 2. 8 9- 3. 0 9 (m, 2 H) , 3. 3 5-3. 4 2 (m, 1 H) 
, 3. 6 2 (s. 3H), 4. 54-4. 59 (m. IH), 6. 65-6. 8 

3 (m, 3H) , 7. 19-7. 2 8 (m, 5 H) , 8. 5 2 (d, 1 H) . 9 
. 0 4 (b r s. 1 H) , 

E S I -MS 4 4 3. 4 (MH+) „ 
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N-[N-[3- (2, 4 -i/t: HP^v^i— T^D hVW - L - a - 77. 

U^;i/) co#t3aii3- (2, 4 -i^^>>^;i/:t^>':7xn;i/) -2--:^u^- 

;i/7;i'T-'b: F 3 4 5mg (1. 0 5U^;i/) ^ffit/^-Si^Jl^tSi^ia^!! 1 ilWIIitC U 
TN-[N-13- (2, 4-vt: Kp=\^'>:7x-;1/) -7°n t: - L - a - 7X 

/i;!/^^;!/] -L-yxzi;i/7^ri> i -^^;i^xx7^;i/^|g;jR*4 2 . 6%-xr 

E S I -MS 4 4 5. 3 (MH") o 

*^0^tzj:;ntf. wiB-iSi^ (2) . mz (1) tc-^^n^7x/N°;i'^;i'>^^ 

) zt'.zj^D-^mti^i^-'iz^^mm^-r^mnmmnm. 

i^-fcCiS^tCcfcOKlfB-^xC (2) , mz (1) T^$nSIII##:® lffiXti2 
MIC. *ieBjicJ;D> BulB-ilS^ (2) , (1) T^$n^7X/VI/5^;P 

F XX x^n^^^^o) 1 axti 2 ai^± ic afe t) (Z) fc-^ ^n^ 
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1. TIB— ^SjC (1) T:7Tz^n^yxn)VJ-)V'J^-^^Y:£-7sj-Amm^ ( 

C00CH3 




{BU> ±aB^ff>. R,, Rj, Rj, R^ i&t/Rs Jl^n^"n*gS(c3iilUTViT 

#:aB^4« (R) , (S) mS (RS) ©fBjnT=bcfct/i. 

0 Of$^®A-5-H-B^3^S^#-r^Wsf^<D$5ia 1 %mu(DViWWi^WiM. 



4. ttftEiCft'. R, ?5)^^7KmKTafeait3tOffiBI3fEm(D-M-i*Ms£2|^o 



5. HtflBiCf, R,7i>^>J<*lE^-eab-5lf^(DlBH3fe«(D-H-^MJ5£i^o 
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6. BulBxtff, RiRURj^^7KmW.^-X:$>^mM<Dmm4BS.m<D-&^^ 

mm 5 mmco-wm^M^o 





R, 


R2 


R3 


R4 


R5 


Re 


R7 


1 


H 


OH 


OCH3 


H 


H 


H 


H 


2 


H 


H 


OCH3 


H 


H 


H 


H 


3 


H 


OH 


OCH3 


H 


H 


CH3 


CH3 


4 


H 


CH3 


OH 


H 


H 


CH, 


CH, 


5 


H 


H 


OCH3 


H 


H 


CH3 


CH3 


6 


H 


H 


OH 


H 


H 


CH3 


CH3 


7 


OH 


H 


OCH3 


H 


H 


H 


H 


8 


H 


CH3 


OH 


H 


H 


H 


H 


9 


OH 


H 


OH 


H 


H 


H 


H 
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y^7";H^##:chMJF^^iJcD^*t;i^^UT2S*p pin~9 bmm%(Dmm'^^^'t 

13. iiiig^^, mii^'im. ni^&^i^'i&^tLBLZsmj^mm^cDM^ 
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19. Tfe-JlSj<: (1) i:m^n^T7./^)V^)Vi^^y°^\^J^XT-Ammi^ ( 

C00CH3 



R2 R1 CO— NHl^ C H 




"f-oyiL^mm^ (R) . (s) (rs) (D{nrnTfci:v^c 

0 0 {g^M^^fl-*6tS^*-r^W^cr)|g|ai9fB«cCD-H-'*Mfi£#Jc 

21. ffilBit^^. R3/^)^7K^^Xtt^ h4^'>a-rablQ, R^^S.U^Rs^^^^^Si^'f 

22. tilSBTt^^, R,d^>JcM»Tfe-5i*^<D|^ffl21fB<fec7)-H-?*i^J(afiKJ^o 

23. MfET^^. R^i!)^7Kmmf-T^$)^m7^^o)mm2mm(DmwMj^<^o 
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24. fijISit^', R2. R,RZSRTii^7KmmT'T:&^mM^M(D$m22mm(D 







R2 


R3 


R4 


R5 


Ro 


R7 


1 


H 


OH 


OCH3 


H 


H 


H 


H 


2 


H 


H 


OCH3 


H 


H 


H 


H 


3 


H 


OH 


OCH3 


H 


H 


CH3 




4 


H 


CH., 


OH 


H 


H 


CH, 


CH3 


5 


H 


H 


OCH3 


H 


H 


CH, 


CH., 


6 


H 


H 


OH 


H 


H 


CH3 


CH3 


7 


OH 


H 


OCH3 


H 


H 


H 


H 


8 


H 


CH3 


OH 


H 


H 


H 


H 


9 


OH 


H 


OH 


H 


H 


H 


H 



27. mm. m7Ji^o—jvmRU:t^jzimm\z^^n^it^'i^(D{i^r£<ii^i 
^ym. Mm. ?Lig, ^wm. D-^>^u-7.Rzsmmt%m'^'^^. mrjizi- 
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